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2. Hadrons. Why so many?

2

meson

baryon
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Excitation pattern

Mesons in Quark model:

• Orbital angular momentum

• Spin of constituents

• Radial excitation

𝑩𝒄
−(𝟐𝑺)

Example: light meson spectrum
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PDG live
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Particle Data Group

• PDG started in 1957 by Rosenfeld and Gell-
Mann as a journal review

• Evolve as paper cards

• Digitized in 90th

Particle data group database:
• Around 20 years,

• 223 authors from 148 institutions 24 countries
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Since a few years, 

a web interface for

encoding: typing 
information from 
published journal papers

and overseeing: 
checking others 
encodings

~ 10 papers / person / yr
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PDG API announcement

• Pushed by a demand of the 
community (regular surveys)

• Driven by FAIR principle

• Currently only core PDG data

• Particle listings

• Measurements & Limits

• Promised more…

[Talk of Juerg Beringer, HADRON 2023]

[webcite]
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https://agenda.infn.it/event/33110/contributions/198136/attachments/106367/149994/HADRON2023-PDG-v2.pdf
https://pdg.lbl.gov/2023/api/index.html


Structure of the DB
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1. Read SQL database convert to DataFrame

2. Search for the name in pdgparticle

3. Read the pdgid

4. Select info in pdgdata by pdgid

5. Leftjoin with pdgid by id

6. Access mass, width, pole parameters

7. Read decay channels, branching fraction

Looks simple?

PDGdb.pdfparticle, PDGdb.pdfid, PDGdb.pdfdata

Access particle properties
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Generic notes vs charge-specific notes:

• u and d quarks have ~ same mass

=> Isospin symmetry leads to multiplets

• [uതd,  uതu , dതd , dതu] might all correspond to generic 𝜌(770)

• [bതu , bതd] to generic B-meson

• [bsu, bsd] would be generic Ξb

But for some, there are charge specific

+ Many typos / missing / repeated information

Issues and physics
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pdg(“guessname”)

Suggestions for the names of the particles

Using token-based distance between registered names

properties(“pdgid”)

pdg(“guessname”) |> properties

get data + description

properties(“pdgid”) |> parameters

mass, width, pole position

properties(“pdgid”) |> decays

decay channels

Current API for exploration
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The PDG is on the track to make the databases available. Decays properties are accessible!

MySQL is the internal format; new releases will be in the same form.

We get to deal with the historic records.

not-clean: physics-aware processing and cleaning is needed.

not-consistent: feedback to the PDG is appreciated. Collected in [Issues]

Cleaned and shaped DB can be exported e.g. to Corpuscles.jl, scikit-hep/particle

Summary
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https://github.com/mmikhasenko/PDGdb.jl/issues
https://github.com/JuliaPhysics/Corpuscles.jl
https://github.com/scikit-hep/particle

